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EXECUTIVE SUMMARY

Resource Applications, Inc. (RAI) has completed a review of response actions conducted by EPA

at the Lees Lane Landfill site. The Lees Lane Landfill was formerly a municipal and industrial

landfill, which received domestic, commercial, solid municipal, and industrial wastes from around

the Louisville, Kentucky area over a 27-year period. Four response objectives were established

in the 1986 Enforcement Decision Document (EDD). These were: 1) to monitor the contaminant

levels in the ground water; 2) to reduce inhalation of hazardous gases in the ambient air; 3) to

prevent the off-site migration of hazardous gases through the subsurface soils; and 4) to prevent

the exposure to the wastes by direct contact. Response actions were completed in December

1987, and included the burial of empty drums and drums containing non-hazardous materials on-

site, removal of drums containing hazardous materials for off-site disposal, construction of a clay

cap to cover "hot spot" areas of contaminated surface soils, construction of a rip-rap slope along

the Ohio River bank, repair of an existing gas-collection system, and installation of gas and

groundwater monitoring wells.

RAI has reviewed the pertinent documents and performed a site inspection visit to determine

whether or not EPA's response actions continue to be protective of human health and the

environment.

This report is limited to reviewing data collected during the Operational and Maintenance (O &

M) period conducted by EPA. The last groundwater sampling event took place in June 1989.

The sample results are tabulated within this report. Alternate Concentration Limits (ACLs) were

established by EPA for the wells on the Ohio River side of the site since contaminant

concentrations will appreciably be diluted after discharge to the River.

RAI has determined that EPA's response actions at the Lees Lane Landfill remain protective of

human health and the environment, but is impaired. Objectives 1, 2, and 4 of the EDD were
successfully achieved. The levels of contamination in the groundwater were relatively low in
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both on- and off-site wells; the amounts of hazardous gases in the ambient air detected in the

quarterly sampling were very low; and the construction of clay capping reduced the direct contact

exposure pathway to negligible levels. Objective 3 is presently the greatest concern at the site.

The poor condition of the gas collection system could lead to off-site migration of hazardous

gases in the subsurface soil. In order to restore the Lees Lane Landfill to an effective status, the

following recommendations should be implemented:

1. Restore the existing gas collection system to optimum operating efficiency,

, including balancing the system and installing anti-theft/vandalism sign to mark the

well heads.
2. Perform repairs in several places of the capped area, including stabilizing a weak

zone that runs across the landfill and down the rip-rap bank.

3. Install anti-theft/vandalism warning signs.

4. Continue sampling groundwater, gas monitoring wells, and ambient air on an

annual basis.

5. Perform routine maintenance to the site such as mowing the grass.

6. Restore the gas and groundwater monitoring wells, including fixing damaged well
MW-04, repainting the protective casings on the wells, repairing cracked pads, and

replacing broken guard rails.

7. Continue to perform a formal survey of the rip-rap bank to determine the

occurrence of shifting or settling.

VI
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1.0 INTRODUCTION

Resource Applications, Inc. (RAI) was tasked by the U.S. Environmental Protection Agency

(EPA), Region IV, under the Technical Enforcement Support (TES) program, to perform a review

of EPA's response action at the Lees Lane Landfill. The purpose of the review is 1) to confirm

that the response action implemented remains operational and functional, and 2) to evaluate

whether cleanup standards and/or applicable or relevant and appropriate requirements (ARARs)

are currently considered adequate, and 3) to determine if institutional controls in place remain

protective o£ human health and the environment.

1.1 BACKGROUND

1.1.1 SITE DESCRIPTION

The Lees Lane Landfill is located adjacent to the Ohio River in Jefferson County, approximately

4.5 miles south of Louisville, Kentucky. The site consists of 112 acres and is divided into three

tracts; northern, central, and southern (see Figure 1.2). Most of the site is level to gently sloping,

with one depression having steep slopes on the southern end of the site. The surface is primarily

covered with well established vegetation ranging from brush to woodlands. During the Remedial

Investigation (RI) scattered drums, construction debris, tires, and household waste were observed

on the landfill surface. The site lies within the 100-year floodplain of the Ohio River. If a major

flood occurred, it could cover 25 to 50 percent of the site.

The site is bordered on the east and south by a flood protection levee (floodwall). To the

northeast is Borden, Inc., a chemical manufacturer, and to the south is the Louisville Gas and

Electric Cane Run Plant. Across the floodwall to the east is Riverside Gardens, a residential

development of about 330 homes and 1,100 people. The west side of the site has a narrow,
terraced area which serves as a buffer zone between the landfill and the Ohio River. A gas
collection system had been installed along the property boundary southeast of the site between
the landfill and Riverside Gardens in October 1980.

1
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The geology of the site area consists of approximately 110 feet of Ohio River alluvium and

glacial out-wash underlain by the New Albany shale, reported to be 100 feet thick. The alluvial

aquifer is unconfined with the shale forming an aquitard between the alluvial aquifer and the

deeper limestone aquifers. Both the alluvial and limestone aquifers are current and potential

sources of drinking water.

The water table begins approximately 50 feet below land surface and the saturated thickness of

the alluvial aquifer is approximately 60 feet. The groundwater flow direction is predominantly

toward the Ohio River with a potential for groundwater flow under the river. During periods of

high flow in the river, contaminant migration may reverse. However, in order for groundwater

flow reversal to reach Riverside Gardens, the conditions necessary for flow reversal would have

to be present for a long period of time. EPA has estimated that it would take up to 120 days of

groundwater reversal to affect the subdivision.

1.1.2 SITE HISTORY

Land use at the Lees Lane Landfill has included a sand and gravel quarry, a junkyard, and a

landfill. The period of sand and gravel operations at the site began at least as early as the

1940's. The landfill operations were reported to have begun in the late 1940's.

The site received domestic, commercial, solid municipal, and industrial wastes over a 27 year

period. Available historic records and responses to waste surveys identify that at least 212,400

tons of mixed industrial waste (some drummed) were disposed of at the Lees Lane Landfill by

industrial firms in and around the Louisville area.

Fill areas are located in the central and southern tracts and excavation areas in the northern and

southern tracts. Background information for the site indicates that the northern tract fill area was
eventually filled with wastes, but the site was closed before the fill area in the southern tract was

completely filled with wastes.
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The southern tract of the site operated under a permit issued in 1971 by Kentucky under its Solid

Waste Program. The permit expired in November 1974 and was not renewed by the State. In

April 1975, the landfill was closed.

In March 1975, homeowners in Riverside Gardens reported flash fires around their water heaters.

A subsequent investigation detected explosive levels of methane gas and seven families were

evacuated from their homes near the site. These homes were eventually purchased by the

Jefferson County Housing Authority. In 1978, extensive monitoring was conducted to define the

gas migration problem. A soil gas venting system was installed in October 1980.

In February 1980, the Kentucky Department of Hazardous Materials and Waste Management

(HMWM) discovered approximately 400 drums on a terrace located about 100 feet from the Ohio

River bank. Over 50 chemicals were identified, including phenolic resins, benzene, and relatively

high concentrations of copper, cadmium, nickel, lead, and chromium. In September and October

1981, the drums were removed by the Lees Lane Landfill owners under court order. The

hazardous wastes were removed from the drums and transported to an approved hazardous waste

disposal facility. The remaining non-hazardous materials and the empty drums were buried on-

site.

In early 1981, the Kentucky Natural Resources and Environmental Protection Cabinet (KNREPC)
installed shallow groundwater monitoring wells at the site. The results of analysis showed high
concentrations of heavy metals and aluminum. However, the analytical report stated that many

of the sample concentrations were probably elevated due to excessive sediment in the samples

caused by poor well construction.

The Lees Lane Landfill was ranked on the National Priorities List (NPL) in December 1982. In

April 1986-EPA completed its Remedial Investigation/Feasibility Study (RI/FS) at the Site. The
RI report identified the following four contaminants of concern: arsenic, chromium, lead, and
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benzene. This study was conducted by NUS Corporation. In September 1986, EPA issued an

EDO.

EPA conducted response actions at the Site in accordance with the EDD between March and

December 1987 which included the installation of security gates and cautionary signs, capping

"hot spots" with clay, the burial of empty drums and drums containing non-hazardous materials

on-site, the removal of drums containing hazardous materials for off-site disposal, the

construction of a rip-rap slope along the Ohio River bank in the central tract with survey

monuments. installed to detect slope movement, the repair of an existing drainage ditch,

installation of a 20-inch drainage pipe as part of the drainage system, installation of ten gas

monitoring wells and two groundwater monitoring wells, repair of the existing gas collection

system, and installation of an alternate water supply for residents within 1,500 feet of the site.

Operational and Functional (O&F) activities were performed for one year by EPA following the

completion of the response activities, including inspection of the gas monitoring wells, quarterly

gas and groundwater sampling and analysis, and sampling the ambient air three times a year.

Other activities included inspection and maintenance of the gas collection system, capped waste

areas, and the rip-rap along the Ohio River bank.

EPA recently entered into an Administrative Order on Consent with the Louisville and Jefferson

County Metropolitan Sewer District (MSD), under which MSD has agreed to perform certain

Operations and Maintenance (O&M) activities at the site for twenty-nine (29) years. EPA

anticipates that the Commonwealth of Kentucky will enter into an Intergovernmental Response

Agreement with EPA under which Kentucky will provide oversight of MSD's O&M activities.

1.2 RESPONSE ACTION OBJECTIVES

The site clean-up objectives at the Lees Lane Landfill as specified in the EDD addressed the need
to eliminate or reduce possible contaminant exposure pathways to levels that are protective of
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human health and the environment. The Endangerment Assessment identified the following

potential exposure pathways:

1) exposure to elevated chromium levels in the groundwater by drinking well water at

and up-gradient of the site (since elevated chromium levels were detected in up-

gradient wells and no down-gradient off-site impacts are evident, no remediation for

groundwater was considered);

2) inhalation of hazardous gases in the ambient air;

3) the potential off-site migration of methane and hazardous gases in subsurface soils;

and

4) the possibility of exposure to contaminants through direct contact with the wastes on

the surface.

The public health objectives for the site cleanup were as follows:

1) construct a groundwater monitoring program that would serve as an early warning

system should the site conditions change;

2) control the vertical and lateral subsurface migration of methane and other gases;

3) institute a routine monitoring program that will serve to detect any undesirable and

possibly dangerous levels of methane and/or toxic vapors migrating into the Riverside

Gardens neighborhood; and

4) institute an ambient air monitoring program.

1.3 ARARs REVIEW

The EDD identified the following Applicable or Relevant & Appropriate Requirements (ARARs)

for groundwater and surface water:

o National Safe Drinking Water Act Maximum Contaminant Levels;
o Kentucky Administrative Regulations, Surface Water Standards;

7
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o Clean Water Act, Water Quality Criteria For Human Health, Fish and Drinking

Water;

o RCRA, 40 CFR Part 263, Standards Applicable to Transporters of Hazardous Waste

o RCRA, 40 CFR Part 264, Groundwater Protection Standards

o CERCLA, §120(d)(2)(B)(ii), development of ACLs

The three sections of the Kentucky Administrative Regulations (KAR) that apply to the Lees

Lane Landfill are the Warm water Aquatic Habitat Criteria (WAH) for the aquatic life in the

Ohio River and the Domestic Water Supply Source Criteria (DWS) for possible drinking water

intakes or the Ohio River.

The EDD also lists several other ARARs that apply to the Lees Lane Landfill that include the

Resource Conservation and Recovery Act Floodplain Management Executive Order (E.O. 11988)

and the Wetland Executive Order (E.O. 11990). Although the site does lie in the floodplain, and

contains some wetland areas, site response actions have little or no effect on these areas.

Consistent with CERCLA §121(d)(2j(B)(ii), Alternate Concentration Limits (ACLs) were set for

this site based on the fact that it abuts the Ohio River and that the shallow ground-water aquifer

beneath the site is diluted when discharging directly into the river .

In June 1987, EPA established ACL values for the Ohio River side of the site (MW-04 and MW-

05) for thirteen contaminants of concern that were developed from the Kentucky Administrative

Regulations (KAR). Table 1.1 lists the contaminants, their ACLs, and its basis of calculation.

The table shows the values presented in an EPA inter-agency memo dated June 16, 1987.

The recommended ACLs were developed by multiplying the applicable surface water quality

standard for each contaminant by the magnitude of dilution that occurs when groundwater
beneath the site discharges into the Ohio River. The Corps of Engineers' minimum guaranteed
flow in the Ohio River downstream from Louisville is 13,000 cfs (1987). Groundwater

8



Table 1.1 Alternate Concentration Limits
Lees Lane Landfill, Louisville, KY

Contaminant

Arsenic

Barium

Beryllium

Cadmium

Chromium
(hexavalent)

Copper (H=140)

Iron

Lead (dissolved)

Manganese

Mercury

Selenium

Zinc

Benzene

Standard
(mg/1)

0.05

1.00

1.10

0.012

0.05

0.022

1.00

0.05

0.05

0.0002

0.01

0.07

0.0012

Basis*

WAH

DWS

WAH

WAH

QMS

QMS

WAH

QMS

DWS

WAH

DWS

WAH

CAG

ACL
(mg/1)

65

1,300

1,430

15.6

65

28.6

1,300

65

65

0.26

13

91

1.56

HOV"
(mg/1)

0.9

19.7

0.168

0.03

2.32
total

2.96

5,180

0.15

216

0.005

1.0

10.7

0.45'"

From the Kentucky Division of Water Administrative Regulations:
WAH - Warm water Aquatic Habitat
DWS - Domestic Water Supply (applicable at existing points of
public water supply)
OMS - Standards applicable specifically to the main stem of
the Ohio River
CAG - Cancer Assessment Group, EPA HQ

Highest Observed Value from Table 4-6 on page 4-40 of the Final Lees Lane
Landfill Site RI/FS except as noted below for benzene

Highest Observed Value from Table 8-8 on page 8-26 of the Final Lees Lane
Landfill Site RI/FS

The recommended ACLs were developed by multiplying the applicable surface water quality standard for each
contaminant by the magnitude of dilution that occurs when groundwater beneath the site discharges into the Ohio
River. The Corps of Engineers' minimum guaranteed flow in the Ohio River downstream from Louisville is 13,000
cfs (1987). Groundwater discharges at a rate of 10 cfs along the Ohio River side of the site. Therefore, a dilution
factor of 1,300 was used to set the ACLs.
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discharges at a maximum rate of 10 cfs along the Ohio River side of the site. Therefore, a

dilution factor of 1,300 was used to set the ACLs.

Regulations for the emission of explosive gases from landfills have been established by the State

of Kentucky. These regulations require that the level of these gases shall not exceed twenty five

percent of the lower explosive limit (LEL) in facility structures, or the LEL for all gases at the

property boundaries.

Currently, there are no national regulations for the emission of hazardous gases from landfills.

However, EPA is presently developing a set of standards that will set limits on the amounts of

hazardous gases that will be allowed to be released to the ambient air from landfills.

10
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2.0 SITE CONDITIONS

2.1 SUMMARY OF SITE CONDITIONS

A site visit was conducted by RAI and EPA on January 30, 1992. The gates on Putman Street

were secure and locked, but unauthorized access to the site is fairly easy since the fencing around

the site is either in need of repair or in segments. Some settling on the site access road was

observed. The blower house for the gas collection system appeared to be in good condition and

the pumps could be heard running. Vegetation is well established on the cover and is heavy in

some areas. - The protective casings on the gas and groundwater monitoring wells all seemed to

be in good shape with the exception of one well that had been damaged by a large caliber bullet.

The gas collection system has been vandalized and several of the service boxes are damaged.

The rip-rap on the river bank is sparse on the lower portion of the slope, but is in good condition

on the upper portion. The survey markers appear to be in place and undamaged.

Some slumping was noted on the river bank, and a zone of weakness was noted on the clay

cover. This zone of weakness is an area about 50-100 feet wide, and extends across the capped

area and down the riverbank. The area includes an uneven surface on the rip-rap bank; a very

muddy area along the bank below the rip-rap; a slightly uneven surface on the capped area; a

large sunken area on the site access road; and a large tension crack about 25 feet long. Photos
11, 40, and 41 in the Site Trip Report show some of these areas of the weak zone.

It appears that the site is still occasionally being used as a dump, since some leaking drums were

observed on-site during the December 1991 Review Site visit. These drums were subsequently

removed by the Kentucky Natural Resources and Environmental Protection Cabinet (KNREPC).
A more detailed description of the on-site observations can be found in the Site Trip Report

(Appendix D).
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2.2 AREAS OF NON-COMPLIANCE

2.2.1 SURFACE/CAP CONDITIONS

The surface and cap conditions were observed in the site visit conducted in January 1992, and

were checked for compliance with the guidelines set in the Operation and Maintenance (O&M)

Plan. The general site conditions indicate no major settlement or erosion of the topsoil which

would expose the waste, and that the response action implemented by EPA appears to still be

protective of human health and the environment since there is no direct contact exposure

pathway. Vegetation is well established on the cap and surrounding areas, and no evidence was

found of any stressed vegetation. No leachate seeps were encountered during the site visit. The

site access road did have several settled areas and one sunken area where the pavement has

broken and subsided.

The barricade and gate at the end of Lees Lane were locked and in good condition. The local

Municipal Sewer District (MSD) has erected an additional steel barrier across Lees Lane to

prevent unauthorized access to the site. This barricade was locked and in good condition at the

time of the site visit. The barrier at the end of Putman Avenue was locked and in good

condition, however, the gate and adjoining fencing was missing. An informal all terrain vehicle

(ATV) race track has formed on the property where Putman Avenue crosses the floodwall.

Fencing on the west side of the site appears to be the responsibility of the adjacent property

owners, and was in poor condition. The fence along the north portion of the site is non-existent.

The blower house was locked and the concrete walls were in good condition, despite the fact that

the signs on the outside of the building were from gunshots. The interior conditions were not

seen since the key was unavailable, however, the motor for the blower was heard running. The

gas collection system is in poor condition, with service box covers missing, concrete collars

turned, tilted, and removed. The section of the system north of the blower house did not appear

to be operating; no hissing or suction noises were heard in this area. Vegetation around some

12
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parts of the system was very tall and overgrown with briars and high weeds. Figure 2.1 shows

the areas of the gas collection system that were not operating, and the areas of heavy vegetation.

Most groundwater and gas monitoring wells were locked and in good condition. At the time of

the site visit, MW-04 was unlocked and its well cap was missing, and was open. The well had

been damaged by a large caliber bullet that penetrated the protective well casing on one side, and

dented the inner casing on the opposite side. It is assumed that the bullet fell into the well. All

guard posts and rails around the wells were in fair condition, except for GW-01, which had a

broken rail..- All well protective casings, guard posts, and rails need repainting, and minor
mowing or brush-cutting is needed around the wells.

The rip-rap bank was in good condition with little sloughing or eroding of the rip-rap. Photo

number 36 in the Site Trip Report shows a small depression with some silt buildup that was

noted in one area (see Figure 2.1). Some slumping appears to have occurred above this silt

deposit. A weak area extends from the river, up through the rip-rap bank and up onto the cap

to the access road (see Figure 2.1). This weak area exhibits a slightly uneven or wavy

appearance on the bank surface, and was very muddy along the bank below the rip-rap. At the

time of the site visit, the water level in the Ohio River was very low, which allowed visual

inspection of the lower portion of the bank, and revealed very sparse rip-rap in this area. It

appears as though the rip-rap was placed on the bank during a period of higher flow. Some

vegetation and some debris were noted on the rip-rap bank. The survey monuments that were

installed in the bank appeared to be in good condition.

The capped area had well established vegetative cover standing about one foot high. One tension
crack was noted east of the site access road (see photo 40 in the Site Trip Report). The crack

had a sharp, fresh appearance and seems to be a part of the weak area mentioned above. No

active seeps or springs were noted, however one small area on the south edge of the landfill

shows some minor erosion. In addition to this erosion, there are a few small patches near the
top edge of the rip-rap where the grass cover is thin or worn off.

13



OHIO

PROPERTY
BOUNDARY

SLOUGH
AREA

MINOR
EROSION

AREA NORTHERN
TRACT

CENTRAL
TRACT

INOPERABLE
SECTION

SOUTHERN
TRACT

HEAVY
BRUSH
AREA

ATV RIVERSIDE
TRACK

NOTE: DRAWING NOT TO SCALE

O OAS MONITORING WELL
« GROUNDWATER MONITORING WELL
m REP AW AREAS

FIGURE 2.1
REPAIR AREAS

LEES LANE LANDFILL
LOUISVILLE, KENTUCKY

^

^

oq =
a

RESOURCE APPLICATIONS, INC.
EMGIME&IS m SCJfMTJSTS m PUUiMCRS

ALMMHETTA. OEOMUA MODI

HO«) ««< Mil



Review of Response Actions
Lees Lane Landfill Site

March 11, 1993

The area to the east of the cap has been used as a dump site in the past, and the land surface is

irregular, wooded, and brushy; and some debris is showing at the surface. There is also evidence

of recent casual dumping in this area.

2.2.2 GROUNDWATER/SUBSURFACE GAS/AMBIENT AIR CONTAMINATION

Sampling of the groundwater, the gas monitoring wells, and ambient air was done during four

quarterly sampling events by Ebasco Services, Inc. for one year (July 1988 through June 1989).

The groundwater sampling data is presented in Tables A.I - A.6 (Appendix A), the gas well

sampling data is presented in Tables B.I - B.5 (Appendix B), and the ambient air data is in

Tables C.I - C.6 (Appendix C). The locations of the gas wells, the groundwater wells, and the

ambient air sampling locations are shown in Figure 2.2.

The groundwater data tables include the ARARs to illustrate compliance of the data with the

appropriate regulations. The ACLs for MW-04 and MW-05 are included in their respective

tables. Sampling was accomplished in four quarterly events: July 1988; October 1988; March

1989; and June 1989.

The range of detections of iron in off-site wells was from 300 pg/1 to 51,000 ug/1, with the

highest occurring in MW-A in the first quarter; the WAH is 1,000 pg/1. The range of levels of

manganese in these wells was from 67 pg/1 to 4,100 pg/1, with the highest occurring in MW-A

in the first quarter; the DWS is 50 ug/1.

The private well (the Zeigler well) was sampled during all four quarters, and no contaminants
were detected above the ARARs in any sampling event. Groundwater obtained from MW-A

detected levels of cadmium, lead and nickel above the Drinking Water Standards Maximum

Contaminant Level (MCL) in the first quarter only. The only contaminant in MW-B that

exceeded the MCL was lead in the first quarter. Chromium and dieldrin levels exceeded the
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DWS in MW-02 in the second and first quarters, respectively. Lead was detected at the MCL

action level during the first quarter only in this well.

In the on-site wells, MW-04 and MW-05, no contaminant was detected above it's ACL in any

sampling event. Lead was detected at very high levels in MW-05 in the third and fourth

quarters, however, it was noted that there is a strong possibility that a bullet fell into the well,

and is affecting the sample results. Detections above the AWQC occurred in MW-04 for bis(2-

ethylhexyl)phthalate and 2-chlorophenol in the fourth quarter only. MW-05 contained antimony

significantly, higher than the MCL in the third and fourth quarters, and bis(2-ethylhexyl)phthalate

significantly higher than the AWQC in the fourth quarter only. The antimony may also be due

to the bullet, since it was not detected before the bullet fell in.

In order to evaluate the quality of the ambient air and soil gas concentration in the community

surrounding the Lees Lane Landfill, samples were collected as part of the past quarterly

sampling. The ambient air sampling data and gas monitoring well data are compared to their

LELs as required by the Kentucky Administrative Regulations. If gas detected in the ambient

air reached levels near the LEL, some corrective measures, such as re-design of the gas collection

system would be necessary. The contaminant levels presented in the tables in Appendix B and

C are well below their LELs.
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3.0 RECOMMENDATIONS

3.1 RECOMMENDED MEASURES

Based on the findings in this review, the response action conducted by ERA at the Lees Lane

Landfill remains protective of human health and the environment, but needs routine O&M to

assure that remedy will remain effective. Three of the four objectives outlined in Section 1.2

herein appear to have been accomplished. The elevated chromium levels detected in the RI/FS

have decreased significantly in both on-and off-site groundwater wells, and the possibility of

exposure to =the on-site waste through direct contact has been reduced to negligible levels with

the installation of the clay capping over soil "hot spot" areas. The ambient air sampling showed

that the inhalation of hazardous gases is not a major concern since they occurred in low levels.

The gas collection system was balanced during the third quarter sampling by EBASCO in March

1989 and was working well. The levels of hazardous gases in the gas wells during the quarterly

sampling were low, indicating that the gas collection system prevents subsurface gases from

migrating off-site to the Riverside Gardens subdivision. During the January 30, 1992 site visit,

the gas collection system was found to be in poor condition, but a thorough evaluation was not

conducted. Historically, the landfill has produced dangerous levels of methane, so proper

maintenance of the system is imperative.

The levels of chromium in groundwater detected in the four quarters of routine O&M sampling
conducted by EPA were significantly lower than the levels detected during the RI/FS. The

highest concentration of chromium detected in the RI/FS was 2,320 ug/1 in an on-site well and

the highest level detected after completion of the response action was 89 ug/1 in off-site, up-

gradient well MW-02. It is not evident that the response action is fully responsible for this

decrease in chromium contamination because this element was detected at elevated levels off-site

and up-gradient during the RI/FS. However, there is little evidence to suggest that the landfill

is contributing additional chromium contamination to the groundwater aquifer.
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The high levels of iron and manganese detected in the off-site wells may be due to naturally

occurring levels in the surrounding groundwater, or may come from an up-gradient source. In

either case, the threat to human health is insignificant due to the low toxicity of these elements.

The areas of concern in the groundwater in the off-site groundwater monitoring wells during the

first quarter of sampling (other than iron and manganese) are difficult to explain. However, these

contaminants were detected at acceptable levels in all other sampling events.

The ACLs that were established in 1987 are still effective for the two on-site wells, and do not

need to be jecalculated at this time. These ACLs were established for these two wells only

because the groundwater at this point is believed to move into the Ohio River, where dilution

occurs. As part of the review, the data from upgradient wells, MW-A, MW-B, PW-01 and MW-

02 was reviewed to assure that no effects had been detected from the unlikely possibility of the

reversal of groundwater flow. The wells did not show any contamination trends, except for the

increasing trend of calcium in MW-02. The increase of calcium is not likely to be caused by the

reversal of groundwater flow, since other parameters have not also increased in the upgradient

wells.

It appears that EPA's response activities have been successful in reducing the levels of the four

contaminants of concern listed in the EDD -arsenic, chromium, lead, and benzene- since they

were not detected at levels of concern during the O&M quarterly sampling. Benzene was

detected during two separate sampling events. Both detections of benzene occurred in MW-04

at levels significantly lower than the ACL. Lead was detected above the MCL one time in

background wells MW-A, MW-B, and MW-02, and in on-site wells MW-04 and MW-05,

however, it never exceeded the ACL in these two wells. Arsenic was detected only four times,
one time in MW-A, once in MW-04 and during two separate sampling events in MW-05; all

three significantly lower than the ACL. Chromium levels are discussed above.

Antimony was detected at levels significantly higher than the MCL in MW-05, and there is no

ACL for this contaminant since no Ambient Water Quality Criteria (AWQC) exist for antimony.
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It is possible that these levels can be attributed to the bullet that is assumed fell into the well

sometime between the second and third quarter.

Site Maintenance and Corrective Action: The gas collection system needs maintenance work.

The heavy vegetative growth around the well heads needs to be removed, and controlled to allow

visual inspections. Air sampling and gas sampling data indicate that the landfill is still producing

methane and other gases, and there is potential for off-site migration of the gases into Riverside

Gardens. According to the Lake Dreamland Volunteer Fire Station, there have been no reports

of flash fires in the residences since the completion of EPA's response actions.

It was stated in the HDD that even when the collection system was operating at less than fifty

percent efficiency, it was still effective in controlling lateral subsurface migration. The quarterly

sampling data also indicates that, when the system is working, it prevents high concentrations of

subsurface gases from migrating off-site. Therefore, it would be most beneficial to human health

to restore the system to its full capacity. About half of the concrete collars have exhibited some

form of damage, and should be repaired. The sections that are not operating also need to be

repaired, whether it means replacing broken lines or unclogging blocked lines. After repairing

the system, it will be necessary to perform the balancing task described in the O&M Plan. Signs

that are anti-theft/vandalism or flush with the ground should be placed at each of the well heads

to make visual inspections easier.

The site can be accessed by the public due to poor fencing around most of the site. It is

recommended that, in order to prevent unauthorized vehicular access to the site, the barricades

at the entrances be improved and better maintenance of the barricades be performed.

The areas with minor erosional damage mentioned previously should be repaired and reseeded

to prevent expansion of the erosion. The damage to the site access road should be repaired along
with the weak areas of the landfill mentioned above. The weak zone mentioned previously may
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require some special action in order to stabilize the surface and subsurface. The whole area

should be monitored closely both before and after any action is performed.

The grass on the cap should be mowed on a regular basis, during the appropriate season, to a

height of four inches to allow any storm water falling on the surface to run off, and prevent

infiltration into the waste. . Keeping the grass short will also allow for easier inspection of the
weak zone for cracks or settling.

The damage, on the floodwall caused by the all-terrain vehicles should be repaired and signs

posted to discourage unauthorized vehicles from entering the property. There are currently no

warning signs of any kind around the site, and it is recommended that sturdy anti-theft/vandalism

signs be posted.

The survey monuments on the rip-rap bank were visually observed, and appeared unchanged,

however, a proper ground survey is necessary to determine if there has been a slight shifting, or

settlement of the bank. The debris on the bank appears to be deposits left by the river, and it

is not necessary to remove it.

The vegetative growth around the gas and groundwater monitoring wells should be cut back to

make access to the wells easier. It is recommended that all wells be repainted and repaired

where necessary. For instance, MW-04 needs to be repaired in a similar fashion that MW-05

was after it had been shot. The cracked pads will need to be grouted in the cracks to prevent any
infiltration of storm water into the well casing.

The debris that was discovered in the area to the east of the site should be removed and warning

signs posted to discourage future dumping.

It is recommended, for precautionary reasons, that the Zeigler residence, and any other residence

in the area still utilizing private wells, be connected to a municipal drinking water source since
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there is still a small chance that contamination can be introduced into the groundwater up-

gradient of the Lees Lane Landfill with the highly unlikely occurrence of repeated groundwater

reversal.

Groundwater/Air/Gas Monitoring: As long as there is presence of waste material buried in the

Lees Lane Landfill, there is always a possibility that an exposure pathway could develop. In

order to determine any changes in contamination levels, it will be necessary to continue routine

sampling of the wells on an annual basis. The results of the sampling should continue to be

documented, and compared with previous data. An annual sampling event should be adequate

to effectively monitor the consistency of the quality of the groundwater. If the contamination

levels change, then it might be necessary to sample more frequently.

The air and gas well sampling should continue to be conducted quarterly in accordance with the

April 1991 O&M Plan. The landfill is still producing methane and other gases, and it will be

necessary to monitor the levels of these contaminants. The gas well sampling data will indicate

if there is off-site, subsurface gas migration, and would suggest problems with the gas collection

system.

3.2 STATEMENT OF PROTECTIVENESS

The response action conducted by EPA at the Lees Lane Landfill remain protective of human

health and the environment, but the gas collection system is impaired. The public health

concerns identified in the EDD were: 1) the elevated levels of chromium in the groundwater; 2)

possible inhalation of hazardous gases in the ambient air; 3) the potential for release of hazardous

gases to the subsurface; and 4) the possibility of exposure to contaminants through direct contact

with the wastes. As previously mentioned, concerns 1, 2, and 4 have been reduced significantly,

but the poor condition of the gas collection system increases the ability for subsurface gases to

migrate off-site to the Riverside Gardens subdivision. Implementation of maintenance and
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corrective activities to repair the system would ensure that the site does not present a human

health risk.

3.3 NEXT REVIEW

EPA plans to conduct its next review of the response action at the Site by no later than June

1997.
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Review Site Visit Report

On January 30, 1992, Mr. C.R. Maise of RAI and Mr. Derek Matory ERA RPM visited the Lees Lane Landfill site.
Mr. Maise's observations are as follows:

1. The asphalt access road across the top of the landfill area has several settled areas and one sunken
area about 10' x 20' x 4 -5 ' deep where the pavement has broken and subsided.

2. The municipal sewer district (MSD) has erected an additional steel, locked barrier at the entrance to the
site in an effort to prevent unauthorized vehicle access. An informal BMX race track has developed on the
property where the Putman Avenue extension (abandoned) crosses the floodwall. The old Putman Avenue gate
and some of the fencing around it has been torn out, apparently some years ago. The permanent steel barricade
at the end of this street is in good condition, but may be circumvented with some difficulty, by motorcycles and
similar vehicles passing through neighboring private yards. Fencing along the west side of the site appears to
be the responsibility of the adjacent homeowners, and is not secure or in good condition. Fencing on the north
side of Lees Lane (the street) is non-existent. MSD has keys to the Lees Lane barricade and gate. MSD
personnel traverse the property from time to time to gain access to the MSD pump station located on the south
end of the site.

3. The blower house for the gas venting system appeared to be secure. The equipment could be heard
operating, however, the key to the blower house was not available at the time of the visit and no inspection of
the interior of the blower house was possible. Warning signs were posted on the outside of the concrete block
building. They had been shot with shotgun pellets and large caliber bullets, but no penetration into the building
was noticed.

4. Several service box covers on the gas venting system were missing or broken. Also, several of the
concrete collars that surround the boxes were tilted, sunken or broken, particularly on the section north of Lees
Lane street. This section appears to be out of service since no hissing or suction noises were heard. Tipped
and sunken collars prevented removing the well caps in several places. One plastic PVC well was observed to
be broken off. A pebble dropped into this well indicated no water and the possibility that the well is plugged.
Woody plants and briars up to 8-10 feet tall are growing over the extension of the collection system south of the
old Putman Avenue track. Most of the individual well signs have been removed or destroyed. One concrete
collar (MW-18) has been completely removed from the well.

5. Most well sites need some minor mowing or brus-h cutting. All well covers except MW-4 are in good
condition. Most have been shot with buckshot and small caliber bullets and need repainting. All gas and
groundwater monitoring wells, except MW-4, were securely locked. The wells were not inspected since no key
for the well covers was available. The lock and inner cap on MW-4 have been removed by vandals and the well
was standing open. One large caliber bullet had penetrated the well's protective cover and one side of the
stainless steel well riser pipe. The bullet also dented the other side of the riser pipe and apparently fell into the
well. Guard posts and rails around the wells were in generally good condition, except for some bullet marks.
The rail around gas monitor well G-1 needs rewelding, and part of the rail around G-4 is missing.

6. The rip-rap on the riverbank slope was traversed on foot along both the bottom and top of the slope,
and up and down the slope in several places. The Ohio River level at the time of the site visit was at 392 ft',
which is about as low as it gets. The river level is controlled by a dam downstream, and can rise about 45 feet
above the 392 foot level. According to a drawing by Ebasco Services, Inc. dated July 18, 1990, the rip-rap area
extends up from the 400 ft contour to about the 442 ft contour on the bank, at the top of the capped area. From
river level up to about 400 ft, the rip-rap was somewhat sparse and scattered, with driftwood and woody brush.
Above 400 ft the rip-rap was consistent and apparently in place with no obvious erosion or slumping, except as
noted below. The woody plants were up to 8-10 feet tall and extend up to about the 415-420 ft (about halfway
up the bank>_ At this point there is a definite "brush line" all along the rip-rap slope. Above this point the rip-rap
was generally clear of brush. A distinct line of driftwood was noted at about the 430 ft level. This appears to
be the highest river level reached since the construction of the rip-rap bank and is about 40 feet above the river
level encountered during the site visit. Several of the survey markers installed in 1990 on the rip-rap bank
surface were inspected and appeared to be in good condition. No attempt was made to find all the markers.



Two areas marked A and B on the attached map require additional comment. Area A starts from a point near
the toe of the rip-rap bank where a small depression, about 1 foot deep by 10 feet wide by 40 feet long, extends
up the rip-rap slope. At the lower end of the depression, about 5 feet above the river level, there is silt build-up,
indicating minor slumping from above. Area B is a zone extending across the top of the capped area and down
the slope to the river. Seve: -• observed features indicate that this may be a weak zone and that a problem is
developing here. The feature include: a slightly uneven or "wavy" surface of the rip-rap on the slope; a very
muddy area along the bank oelow the rip-rap; a slightly uneven surface on top of the capped area; a large
sunken area in the access road with broken pavement; and a tension crack in the surface of the ground about
50 feet east of the access road. This crack is approximately 25 feet long by 6-8 inches wide by 1-2 feet deep,
has a sharp fresh appearance, and runs north-south. These features define a zone about 50-100 feet wide
extending across the capped area from east to west, which may be unstable and may be subject to failure in the
futftre.

No active seeps or springs were seen anywhere on the site. One small area on the south edge of the landfill
shows some erosion.

7. The area to the east of the cap has also been used in the past as a dump site. The land surface is
irregular, wooded, and brushy, and some debris (tires, scrap metal) shows at the surface. There is also evidence
of recent casual dumping on this area (tires, appliances, metal scraps, construction debris). One animal burrow
was observed in this area.

8. In addition to the minor erosion mentioned above, there are a few small potholes near the top edge of
the rip-rap bank where the grass cover is thin or worn off. Some vehicle tracks cross the grassy surface of the
cap, but no ruts were noticed. The entire cap needs to be mowed.

9. Local residents reported the presence of some old drums on the property near the Putman Avenue gate.
Three drums were located and photographed. These drums had been punctured and a dark red, thick fluid with
a strong organic odor was dripping out. The odor was detected up to about 100 yards downwind (northeast) from
the drums. The drums had recently been covered with plastic sheeting and a few strips of yellow "HazardoL.:
Material" warning tape had been placed around the location by unknown persons.

A series of 43 photographs with captions, showing the conditions of the site at the time of the visit is attached.

U.S. Army Corps of Engineers information for January 30, 1992.



Section A - Field Observation Report



REPORT OF FIELD OBSERVATION
LEE'S LANE LANDFILL SITE, LOUISVILLE, KENTUCKY

Observation Report No: __________ Date of Observation: i /_J-y f±

Time Arrived Onsite: O " - ° ______ Time Departed Site: ________

Field Personnel: c. fl. V A Q . J * /R"i.\ D^ R . N >- /•. ~ -> R ,- L 'n

Section A: General Site Conditions

Not
Observation: Yes* No Observed No.

1. Major settlement of topsoil
or erosion exposing waste/
fill material _ v. _

2. Evidence of leachate seepage _ x _
3. Distressed Vegetation _ _i_ _
4. Pot holes, erosion of access

road _l_ _ _ /

Section B: Institutional Controls

Not CUinuL
Observation: Yes* No Observed No.

1. Structural problem vith Lee's
Lane gate or barricade _ K _ -3

2. Structural problem with
Putman Ave. barricade _ X _ ____

3. Lee's Lane gate unlocked _ y _ ____
4. Broken or missing lock _ i _ ____

Section C: Gas Collection System

Not Comet:
Observation: Yes* No Observed No,

1. Vandalism to blower house,
wells, or moisture traps t _ _ ^

2. Structural damage to blower
house _

3. Blower not operating or
visible damage _

4. Blower house not secure and
unclean^,. i t tv. , ~ i l | t\ _



Not
Observation: Yes* N_o Observed No.

5. Service box lids not in place * _ _ V
6. Alarm and blower controls not

functioning _ _ >.
7. Settlement or tilting of

well/moisture trap concrete
collars x _ _ *-?

8. Well/moisture trap covers
missing or damaged * __ _ M

9. Excessive vegetation covering
wells/mositure traps _^ _ _ ^

10. Adjustment valve inaccessible _ _ ^
11. Well/moisture trap caps,

plugs, and piping missing
or damaged

12. Blower house and well/
moisture trap signs missing
or damaged

Section D: Groundwater & Gas Monitor Wells

Not 0_nrn_rt
Observation: Yes* No Observed No.

1. Wells unlocked _ > _ ____
2. Guard posts and rails missing

or damaged _ _x_ _ ____
3. Protective casing missing,

damaged or rusted _ j_ _ ____
4. Concrete pads damaged or

cracked _ < _ ____
5. Possible surface water in-

filtration into wells _ _ y ____
6. Excessive vegetation or

debris around wells _x_ _ _ f
7. Well cap missing or damaged _ * _ ____
8. Tubing, f i t t ings, and valves

missing or damaged (gas wells
only) _ _



Section E: Bank Protection Controls

Observation:

1. Subsidence of slope, slough-
ing or caving

2. Erosion of rip-rap or
underlying material

3. Abnormally damp areas, vet
ground vegetation

4. Soft spots in surface
5. Seepage, water flow, piping,

or sand boils
6. Undermining of rip-rap
7. Vegetative growth on rip-rap

slope
8. BuiTdup of trash and debris

on rip-rap
9. Exposed trash or filter

fabric
10. Tilting trees
11. Tension cracks
12. Survey monuments missing or

damaged

Yes* N_p
Not

Observed
ecjuiat.

No .

Section F: Surface Waste Cleanup/Cover

Observation: Yes* No
Not

Observed
Gomel.
No.

1. Swales greater than 1 foot
wide and 2 inches deep

2. Cracks greater than 1 inch
wide and 6 inches deep

3. Areas of erosional damage
to grass

4. Inadequate grass cover (area
> 36 ft2

5. Ponded water (area larger
than 2 feet in diameter and
3 inches deep) _

6. Erosion or ponded water
greater than 12 inches deep
(requires immediate repair) _

> _ _ o

If yes, assign a comment no. in the last column and follow
instructions on comment sheet.



REPORT OF FIELD OBSERVATION
LEE'S LANE LANDFILL SITE, LOUISVILLE, KENTUCKY

Observation Report No._________ Date of Observation: _/ /-?°

c R r* s>< it - R A j_____________________________________

Instruction: If any item is checked yes, provide details of the
problem and maintenance recommendations below and
indicate the location deficiency on the site map
provided.

Comment No: Comment

5 c £ S) Tt fr *-M < Q */ -' ~< <. i rz- crv ___ __

Comment No. Corrective Action Performed



REPORT OF F I E L D ' O B S E R V A T I O N
LEE'S LANE LANDFILL S I T E , LOUISVILLE, K E N T U C K Y

Observation Report KO.REVIEW SITE VISIT Date of Observational /in / g^

S i c e Kap

OHIO RIVER

USD PUMP
STATION /

/ 1 *****f^ ' ,-*•
I V^ Tv ————————— ̂ :, i ,

^ ^^_ —
BARRl

SITE INSPECTION MAP £ /*^ '
JANUARY 30, 1992 ^S -

• MonUoHng wall I
0 Coa Well tecotlons 0 FEET 750> i

— — 5lle ftOOd* APPROXIMATE SCALE

•̂̂ * r IOODWQII • —— . —— — ———

Lees Lone Londflll

•" lc TtfCtS U^ivx-rt Tt j

Pub-n«r*

ER

iyerslde U«^*M
ordtns

l:>niMra

Dm.̂  »-

__fl«kr«k

CVMI

"l
cto

*
I

•

"lM-1 1
kl»-l

Signature of observer! — -\ Date:
C. RICHARD MAISE
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TABLE A.1 CONTAMINANTS DETECTED IN GROUNDWATER MONITORING WELL MW-A
LEES LANE LANDFILL, LOUISVILLE, KY

INORGANICS

ALUMINUM

ARSENIC

BARIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

NICKEL

POTASSIUM

SODIUM

VANADIUM

ZINC

ORGANICS

AMINOHEXANOIC ACID

BENZOTHIAZOLE

BUTYL BENZYL
PHTHALATE

UNIDENTIFIED
COMPOUNDS

ARAR

n/a

[0.018)

(1,000)° ̂

5

n/a

(50)°^

n/a

[1,000]

(l,000)WAH

15*

n/a

(SO?™

100

n/a

n/a

n/a

(5,000]

n/a

n/a

100

n/a

1ST
July 88

12,000

IvkitlJI-R.-^
180

M:;iflilil1itft
200,000

29

100JN

100J

tBiillPlb^i
!̂ Hiiiilli:4sl

76,000

Wi!lllll£i$
?:y:;::v:i':;'t:s:;:;:i:.i:::14<J;:;

1,900

27,000

38

160J

10JN

--

-

60J

2ND
Oct.88

--

--

23

--

110,000

--

--

-

liM;::';i|Iliii
_

31,000

iilS^iSii
-
.-

24,000

--

•-

--

3J

•-

3RD
March 89

940

--

31

--

110,000

13

--

--

||||||||;il|
..

38,000

Hillilliiiiiii
-

1,900

27,000

--

--

--

--

--

--

4TH
June 89

--

--

42

--

95,000

--

--

--

310

_

32,000

48

9,800

21,000

-

--

-•

2JN

•-

20JN

Notes:

ARAR =« Applicable or Relevant and Appropriate Requirements
ARAR - Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in [ ] or ( ).
[ ] = ARAR is the Clean Water Act Ambient Water Quality Criteria (AWQC), October 1991.
( ) * ARAR is the Kentucky Administrative Regulations (KAR), January, 1992.
DWS - KAR Domestic Water Supply Source Criteria
WAH - KAR Warm water Aquatic Habitat Criteria
All values in it£/l N = Presumptive evidence of presence of material
n/a =» ARAR not available -- = Not detected
Shaded values exceeded the ARAR * = MCL Action Level
±j* Estimated value

A-l



TABLE A3 CONTAMINANTS DETECTED IN GROUNDWATER MONITORING WELL MW-B
LEES LANE LANDFILL, LOUISVILLE, KY

INORGANICS

ALUMINUM

BARIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

POTASSIUM

SODIUM

VANADIUM

ZINC

ORGANICS

UNIDENTIFIED
COMPOUNDS

ARAR

n/a

(1,000)°̂

n/a

(50)DW5

n/a

[1.0001

(l.VM)WAH

IS'

n/a

(5QyDWS

n/a

n/a

n/a

[5,000]

n/a

1ST
July 88

2,400

56

110,000

23

12

--

Wiiii^Wx&:

40,000

lli|;|::;;̂ :il|iil
• --

23,000

6

100J

60J

2ND
Oct.88

--

--

110,000

•-

--

13

500J

--

29.000

iJtliiliiliif
--

25,000

--

--

3RD
March 89

300

21

110,000

--

--

--

920

--

37,000

.•-•: :v::: : :: •. :::-." '.• •: ' .'• '•': :--:'-:- : ;:;;ii<iA;:::?s:-; .;.:•--: ;::.-;- :: :--'-:- ; s^: :.:***:;:

1,600

23,000

--

--

-

4TH
June 89

17

100,000

-

--

--

300

--

36,000

l||l|;l::;::-::.;:;:22Qj;:

-

18,000

-

--

Notes:

ARAR = Applicable or Relevant and Appropriate Requirements
ARAR = Drinking Water Standards Maximum Conuminant Level (MCL), November, 1991, except for values in [ | or ( ).
[ ] = ARAR is the Clean Water Act Ambient Water Quality Criteria (AWQC), October 1991.
( ) => ARAR is the Kentucky Administrative Regulations (KAR), January, 1992.
DWS = KAR Domestic Water Supply Source Criteria
WAH = KAR Warm water Aquatic Habitat Criteria
All values in uz/1 N = Presumptive evidence of presence of material
n/a - ARAR not available -- - Not detected
Shaded values exceeded the ARAR • - MCL Action Level
J = Estimated value

A-2



TABLE A3 CONTAMINANTS DETECTED IN ZEIGLER WELL PW-01
LEES LANE LANDFILL, LOUISVILLE, KY

INORGANICS

ALUMINUM

BARIUM

CALCIUM

COPPER

MAGNESIUM

MANGANESE

NICKEL

POTASSIUM

SODIUM,

ZINC

ORGANICS

2,4-DIMETHYLPHENOL

ETHYLBENZENE

FLUORANTHENE

2-METHYLNAPTHALENE

PHENANTHRENE

ARAR

n/a

(l,000)DWS

n/a

[1,000]

n/a

(50pws

100

n/a

n/a

[5,000]

[400]

700

(42)°™

n/a

n/a

1ST
July 88

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

2ND .
Oct. 88

-

-

89,000

130

29,000

11

25J

-

22,000

1,600

-

2J

--

-

--

3RD
Much 89

-

-

91,000

-

30,000

11

-

2,100

25,000

2^00J

-

-

-

-

-

4TH
June 89

-

15

93,000

-

32,000

20

-

-

28,000

2^00

1J

-

0.7J

0.6J

0.7J

Noles:

ARAR = Applicable or Relevant and Appropriate Requirements
ARAR = Drinking Water Standards Manmum Contaminant Levd (MCL), November, 1991, except for values in [ ] or ( ).
( ] » ARAR is the Clean Water Art Ambient Water Quality Criteria (AWQC), October 1991.
( ) - ARAR is the Kentucky Administrative Regulations (KAR), January, 1992.
DWS =• KAR Domestic Water Supply Source Criteria
All values in gg/l NA = Not Analyzed
n/a - ARAR not available -- = Not detected
' » MCL Action Level J = Estimated value

A-3



TABLE A.4 CONTAMINANTS DETECTED IN GROUNDWATER MONITORING WELL MW-02
LEES LANE LANDFILL, LOUISVILLE, KY

INORGANICS

ALUMINUM

BARIUM

CALCIUM

CHROMIUM

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

NICKEL

POTASSIUM

SODIUM

ZINC

ORGANICS

BENZOTHIAZOLE

BUTYL BENZYL
PHTHALATE

D1ELDRIN

TOLUENE

UNIDENTIFIED
COMPOUNDS

ARAR

n/a

(1,000-f^

n/a

(SOyDWS

[1.000]

(1,000)JI'/W

15'

n/a

(50)OH*

100

n/a

n/a

[5,000]

n/a

100

(V.lxlO'5/5"^

1,000

n/a

1ST
July ,88

63

90

59,000

-

33J

950

iiiPliliPi
19,000

iiff-iiix. -
1.400

7,400

190J

•-

; ' - • 002JN

-

2ND
Oct.,88

-

83

58,000

ilMiii
130

:pll!li|5f:Pi^ii

12

16,000

71J

--

5,400

--

37

-

20J

3RD
March,89

110

87

61,000

26

--

£;] I.:?; !-:::,::'.:::-;2jO«:::

--

18,000

iitim^^iM
-

1,000

7,300

--

--

24

--

4TH
June,89

--

88

65,000

--

--

320

--

20,000

li!ll!§;llilil:::
..
--

7,500

••

2JN

--

20J

Notes:

ARAR = Applicable or Relevant and Appropriate Requirements
ARAR * Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in [ ] or ( ).
[ ] = ARAR is the Clean Water Act Ambient Water Quality Criteria (AWQC), October 1991.
( ) - ARAR is the Kentucky Administrative Regulations (KAR), January, 1992.
DWS " KAR Domestic Water Supply Source Criteria
WAH » KAR Warm water Aquatic Habitat Criteria
All values in ug/1 . ' N = Presumptive evidence of presence of material
n/a - ARAR not available - - Not detected
Shaded values exceeded the ARAR • = MCL Action Level
J = Estimated value
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TABLE AJ CONTAMINANTS DETECTED IN GROUNDWATER MONITORING WELL MW-04
LEES LANE LANDFILL. LOUISVILLE, KY

INORGANICS

ALUMINUM

ARSENIC

BARIUM

CALCIUM

CHROMIUM

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

POTASSIUM

SODIUM

ORGANICS

ACENAPTHENE

BENZENE

BENZENEACETIC
ACID

ARAR

n/a

(65,000)

{1300,000}

n/a

{65,000}

{28,600}

(1300,000)

{65,000}

n/a

{65,000}

n/a

n/a

(20]

(1,560)

n/a

1ST
July 88

-

--

120

90,000

9

7J

610

29

7,400

--

5,300

20,000

-

10

10J

2ND
Oct. 88

--

--

120

83,000

--

16

3.700J

23

24,000

150

-

23,000

--

2J

--

3RD
March 89

91

--

95

90,000

--

--

9,300

--

29,000

330

2,400

26,000

--

--

-

4TH
June 89

--

5

100

87,000

8,700

7

30,000

270

--

2300

0.4J

Notes:

ARAR = Applicable or Relevant and Appropriate Requirements
ARAR - Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in [ ] or ( ) or { ).
[ ] = ARAR is the Clean Water Act Ambient Water Quality Criteria (AWQC), October 1991.
( ) - ARAR is the Kentucky Administrative Regulations (KAR), January, 1992.
{ } = ARAR is the Alternate Concentration Limit (ACL) for Ohio River side wells.
All values in (tg/1 n/a = ARAR not available
.. = Not detected J ~ Estimated value
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TABLE AJ (coBfd) CONTAMINANTS DETECTED IN GROUNDWATER MONITORING WELL MW-04
LEES LANE LANDFILL, LOUISVILLE, KY

ORGANICS

BIS(2-ETHYLHEXYL)
PHTHALATE

BUTANOIC ACID

CHLOROBENZENE

4-CHLORO 3-METHYL
PHENOL

2-CHLOROPHENOL

DECONIC ACID

DI-N BUTYLPHTHLATE

DI-N OCTYLPHTHALATE

DODECANOIC ACID

ETHYL BENZENE

ETHYLHEXANOL

ETHYLMETHYLBENZENE
SULFONAMIDE

HEXADECANOIC
ACID

METHYLBUTANOIC
ACID

PENTANOL

PHENOL

PYRENE

TETRACOSENOIC ACID-
METHYLESTER

TETRADECONIC ACID

TOLUENE

TRIMETHYLBENZENE
SULFONAMIDE

UNIDENTIFIED
COMPOUNDS

ARAR

[1.76]

n/a

[20]

[3,000]

[0.1]

n/a

[2,715]

n/a

n/a

700

n/a

n/a

n/a

n/a

n/a

(3,500)°^

[956.7]

n/a

n/a

1,000

n/a

n/a

1ST
July 88

-

10JN

7

-

-

20JN

-

-

80JN

44

10JN

-

-

20JN

--

140

-

--

20JN

-

-

70JN

2ND
Oct. 88

-

-

-

-

-

-

-

-

-

11

-

-

-

--

700JN

--

--

•-

-

2J

-

-

3RD
March 89

-

--

--

-

-

-

-

-

-

-

-

-

--

--

--

-

-

-

-

-

-

-

4TH
June 89

-

-

0.8J

-

0.6J

0.5J

9JN

-

-

6JN

5JN

-

-

--

0.4J

2JN

3JN

-

6JN

50JN

Notes:

ARAR - Applicable or Relevant and Appropriate Requirement*
ARAR - Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in [ ] or ( ) or ( }.
[ ] - ARAR is the Clean Water Act Ambient Water Quality Criteria (AWQC). October 1991.
( ) - ARAR is the Kentucky Administrative Regulations (KAR), January, 1992.
{ } - ARAR is the Alternate Concentration Limit (ACL) for Ohio River side welb.
All values in uA N » Presumptive evidence of presence of material
n/a - ARAR not available - » Not detected
Shaded values exceeded the ARAR • - MCL Action Level
J - Estimated value
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TABLE A.6 CONTAMINANTS DETECTED IN GROUNDWATER MONITORING WELL MW-05
LEES LANE LANDFILL, LOUISVILLE, KY

INORGANICS

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

CALCIUM

CHROMIUM

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

NICKEL

POTASSIUM

SODIUM

ZINC

ARAR

n/a

5-10

{65,000}

{1,300,000}

n/a

{65,000}

{28,600}

{1300,000}

{65.000}

n/a

{65,000}

100

n/a

n/a

. {91,000}

1ST
July 88

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

2ND
Oct. 88

-

--

350

47,000

83J

14

17.000J

-

13,000

2,300

49J

--

15,000

-

3RD
March 89

75

580

17J

560

74,000

8

170

7,700

25,000

28,000

1,400

--

9,900

33,000

96J

4TH
June 89

80

• • : > - > . . 6 2

IOJ

200

67,000

--

--

12,000

3,700

14,000

750

--

13,000

Notes:

ARAR = Applicable or Relevant and Appropriate Requiremenis
ARAR = Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in ( ] or ( ) or ( }.
[ ] = ARAR is (he Clean Water Act Ambient Water Quality Criteria (AWQC), October 1991.
( ) = ARAR is the Kentucky Administrative Regulations (KAR), January, 1992.
{ } = ARAR is the Alternate Concentration Limit (ACL) for Ohio River side wells.
All values in uz/1 n/a = ARAR not available
-- = Not detected J = Estimated value
Shaded values exceeded the ARAR NA = Not Analyzed
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TABLE A.6 (eoofd) CONTAMINANTS DETECTED IN GROUNDWATER MONITORING WELL MW-05
LEES LANE LANDFILL, LOUISVILLE, KY

ORGANICS

BIS(2-ETHYLHEXYL)
PHTHALATE

BUTYLIDENEBIS-
METHYLPHENOL

DECONIC ACID

DODECANOIC ACID

ETHYLMETHYLBENZENE
SULFONAMIDE

HEXADECANOIC
ACID

METHYLBUTANOIC
ACID

METHYLDIOXOLANE

OCTANOIC ACID

PENTANOL

TETRACOSENOIC ACID-
METHYLESTER

TETRAOECONIC ACID

TRIMETHYLBENZENE
SULFONAMIDE

UNIDENTIFIED
COMPOUNDS

ARAR

[1.76]

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

1ST
July 88

-

-

-

40JN

-

10JN

10JN

6JN

-

-

-

-

--

100J

2ND -
Oct. 88

-

-

-

-

-

-

-

-

-

10JN

-

-

--

3RD
March 89

-

50JN

-

-

-

-

-

-

-

-

--

--

--

4TH
June 89

i^^ijjjjjjfa

-

4JN

30JN

10JN

20JN

-

-

4JN

-

UN

10JN

10JN

90J

Notes:

ARAR — Applicable or Relevant and Appropriate Requirements
ARAR = Drinking Water Standards Maximum Contaminant Level (MCL), November, 1991, except for values in ( ] or ( ) or { }.
[ ] - ARAR is the Clean Water Act Ambient Water Quality Criteria (AWQC), October 1991.
( ) » ARAR is the Kentucky Administrative Regulations (KAR), January, 1992,
{ } - ARAR is the Alternate Concentration Limit (ACL) (or Ohio River side wells.
All values in uA n/a - ARAR not available
- - Not detected J - Estimated value
N - Presumptive evidence of presence o( material Shaded values exceeded the ARAR
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TABLE B.I CONTAMINANTS FOUND IN GAS WELL GW-01
LEES LANE LANDFILL, LOUISVILLE, ICY

ACETONE

FREON 12

METHANE

METHYLENE CHLORIDE

TETRACHLOROETHANE

TETRACHLOROETHENE

1,1 ,1-TRICHLOROETHANE

TRICHLOROETHENE

LEL
%

15

n/a

5

14

n/a

n/a

7.5

8

1ST
July 88

-

-

4.2J

-

-

-

-

-

2ND
Oct. 88

-

-

2.760J

-

_

6.2}

—

-

3RD
March 89

• •

• •

• •

*•

• •

• •

• *

• •

4TH
July 89

2JN

6.4J

-

0.37

1.1

-

0.93J

0.34

TABLE B.2 CONTAMINANTS FOUND IN GAS WELL GW-02
LEES LANE LANDFILL, LOUISVILLE, ICY

CARBON DISULFIDE

HEXANE

METHANE

PROPANE

UNIDENTIFIED
COMPOUNDS

LEL
%

\3

1.1

5

Zl

X

1ST
July 88

-

-

1.8J

-

-

2ND
Oct. 88

-

-

121.000J

-

-

3RD
March 89

• •

*•

• •

• •

• •

4TH
July 89

30JN

4JN

--

30JN

7J

Notes:

LEL - Lower Explosive Limit, in percent
All uniu are in ppbv, except LEL to percent
• • « Due to discrepancy in laboratory quality assurance procedures, all of the third quarter air sampling data was determined

to be invalid by EPA ESD
- - Not Detected
J - Estimated Value
N » Presumptive evidence of presence of material
n/a - LEL not applicable (NIOSH)
x - Not found
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TABLE B3 CONTAMINANTS FOUND IN GAS WELL.GW-03
LEES LANE LANDFILL, LOUISVILLE, ICY

ACETONE

FREON12

METHANE

METHYLENE CHLORIDE

LEL
%

2J

a/a

5

14

1ST
July 88

-

-

9.4J

-

2ND
OctSS

-

-

2,8201

-

3RD
March 89

• *

*•

• •

• •

4TH
July 89

3JN

S.1J

~

6.2

TABLE B.4 CONTAMINANTS FOUND IN GAS WELL GW-04
LEES LANE LANDFILL, LOUISVILLE, ICY

CHLOROFORM

FREON 11

METHANE

METHYLENE CHLORIDE

TOLUENE

UNIDENTIFIED
COMPOUNDS

LEL
%

n/a

o/a

5

14

1.2

X

1ST
July 88

-

-

Z3J

--

-

--

2ND
Oct. 88

-

-

4.980J

-

-

-

3RD
March 89

• •

»•

• t

• •

• •

t«

4TH
July 89

0.99

6.9J

--

1

2.7

U

Notes:

LEL = Lower Explosive Limit, in percent
All units are in ppbv, except LEL in percent
•• a Due to discrepancy in laboratory quality assurance procedures, all of the third quaner air sampling data was determined

to be invalid by EPA ESD
- - Not Detected
J - Estimated Value
N » Presumptive evidence of presence of material
n/a - LEL not applicable (NIOSH)
x - Not found
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TABLE B.5 CONTAMINANTS FOUND IN GAS WELL GW-05
LEES LANE LANDFILL, LOUISVILLE, KY

HEPTANAL

METHANE

TOLUENE

UNIDENTIFIED
COMPOUNDS

LEL
%

X

5

1.2

X

1ST
July 88

-

0.45J

-

-

2ND
Oct. 88

-

1370J

1.7J

-

3RD
March 89

• •

• •

• •

• •

4TH
July 89

3JN

-

2.2

10J

Notes:

LEL =• Lower Explosive Limit, in percent
All units are in ppbv, except LEL in percent
•• m Due to discrepancy in laboratory quality assurance procedures, all of the third quarter air sampling data was determined

.- to be invalid by EPA ESD
-- = Not Detected
J = Estimated Value
N - Presumptive evidence of presence of material
x = Not found
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Review of Response Actions
Lees Lane Landfill Site

March 11, 1993

APPENDIX C

AMBIENT AIR SAMPLING DATA



TABLE Cl CONTAMINANTS FOUND IN AIR SAMPLE AS-Ol
LEES LANE LANDFILL, LOUISVILLE, KY

ACETONE

CHLOROFORM

DIMETHYL DISULFIDE

DIMETHYL TRISULFIDE

FREON 11

METHANE

METHYLENE CHLORIDE

TOLUENE

UNIDENTIFIED
COMPOUNDS

LEL
%

2J
n/a

X

X

a/a

5

14

1.2

X

1ST
July 88

-

-

-

-

-

IJJ

-

-

-

2ND
Oct88

-

-

-

-

7.1J

2400J

-

-

-

3RD
March 89

• •

• •

• •

• •

• •

• •

• •

• •

• •

4TH
July 89

3JN

2JN

40JN

10JN

-

--

1.9

6.3

U

TABLE C.2 CONTAMINANTS FOUND IN AIR SAMPLE AS-02
LEES LANE LANDFILL, LOUISVILLE, KY

CARBON DISULFIDE

DIMETHYL DISULFIDE

DIMETHYL TRISULFIDE

FREON 12

METHANE

METHYLENE CHLORIDE

METHYLPENTANE

TOLUENE

UNIDENTIFIED
COMPOUNDS

LEL
%

1.3

X

X

n/a

5

14

X

1.2

X

1ST
July 88

-

-

-

-

2.0J

-

-

-

-

2ND
Oct. 88

-

-

-

_

1.610J

-

4JN

-

-

3RD
March 89

• •

• *

• •

*•

• •

• •

• •

*•

• •

4TH
July 89

10JN

60JN

30JN

6.8J

-

1.6

--

4.2

7J

Notes:

LEL » Lower Explosive Limit, in percent
All units are in ppbv, except LEL in percent
• • - Due to discrepancy in laboratory quality assurance procedures, all of the third quarter air samplin( data was determined

to be invalid by EPA ESD
- - Not Detected
J - Estimated Value
N « Presumptive evidence of presence of material
n/a - LEL not applicable (NIOSH)
x - Not found
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TABLE CJ CONTAMINANTS FOUND IN AIR SAMPLE
LEES LANE LANDFILL, LOUISVILLE. KY

CARBON DISULFIDE

CHLOROFORM

DIMETHYL DISULFIDE

DIMETHYL TRISULFIDE

FREON 12

METHANE

METHYLENE CHLORIDE

TOLUENE

LEL
%

13

n/a

X

X

n/a

5

14

1.2

1ST
Jury 88

-

-

-

-

_

1.4J

-

-

2ND
Oct. 88

-

-

-

-

-

1,2801

6.6

-

AS-03

3RD
March 89

• •

• •

• •

• •

• •

• •

• •

• •

4TH
Jury 89

4JN

1

5JN

4JN

9.2J

-

1

7.6

Notes:

LEL = Lower Explosive Limit, in percent
All units are in ppbv, except LEL in percent
•• » Due to discrepancy in laboratory quality assurance procedures, all of the third quarter air sampling data was determined

to be invalid by EPA ESD
- = Not Detected
J = Estimated Value
N = Presumptive evidence of presence of material
n/a = LEL not applicable (NIOSH)
x = Not found
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TABLE C4 CONTAMINANTS FOUND IN AIR SAMPLE AS-04
LEES LANE LANDFILL, LOUISVILLE, KY

ACETONE

BENZENE

CARBON
'TETRACHLORIDE
DIMETHYL DISULFIDE

FREONU

FREON 113

METHANE

METHYLENE CHLORIDE

TETRAHYDRO-
METHYLENEPYRAN

TOLUENE

1,1,1-TRI-CHLOROETHANE

TRICHLORO-ETHENE

UNIDENTIFIED
COMPOUNDS

XYLENES (TOTAL)

LEL
%

2J

13

n/a

X

a/a

7

5

14

X

1.2

7.5

8

X

•

1ST
July 88

-

-

-

-

-

-

18J

-

-

221

-

-

-

-

2ND
Oct. 88

_

0.6J

1.2

-

41J

-

1.430J

40

5JN

-

2.2

1.1J

70J

-

3RD
March 89

• •

• •

• t

»*

• •

• •

• •

• *

• •

• •

t*

• *

» •

* •

4TH
July 89

5JN

-

2JN

--

21J

-

2.5J

-

7.5J

-

-

ZJ

1.3J

Notes;

LEL - Lower Explosive Limit, in percent
All units are in ppbv, except LEL in percent
•• » Due to discrepancy in laboratory quality assurance procedures, all of the third quarter air sampling data was determined

to be invalid by EPA ESD
• » Not Detected
J = Estimated Value
N • Presumptive evidence o( presence of material
7 = unknown (NIOSH)
n/a - LEL not applicable (NIOSH)
x - Not found
• * o-xytcne l.l/ m-xylene l.O/ p-xylene 1.1
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TABLE C5 CONTAMINANTS FOUND IN AIR SAMPLE AS-05
LEES LANE LANDFILL, LOUISVILLE, KY

FREON11

METHANE

METHYLENE CHLORIDE

PENTANE

TOLUENE

UNIDENTIFIED
COMPOUNDS

XYLENES (TOTAL)

LEL
%

n/a

5

14

1J5

1.2

X

•

1ST
July 88

-

1.9J

-

-

-

-

-

2ND
Oct. 88

6.LJ

1,6401

1.4

-

0.92J

-

0.58J

3RD
March 89

• •

• •

• •

• •

• •

• •

• •

4TH
July 89

-

-

-

2JN

4.4

2J

--

Note*

LEL = Lower Explosive Limit, in percent
All uniu are in ppbv, except LEL in percent
•• = Due lo discrepancy in laboratory quality assurance procedures, all of the third quarter air sampling data was determined

to be invalid by EPA ESD
•- = Not Detected
J = Estimated Value
N • Presumptive evidence of presence of material
n/a = LEL not applicable (NIOSH)
x = Not found
• = o-xylene l.l/ m-tylene l.O/ p-xylene 1.1
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TABLE C6 CONTAMINANTS FOUND IN AIR SAMPLE AS-06
LEES LANE LANDFILL, LOUISVILLE, KY

ACETONE

FREON 11

FREON12

FREON 113

HEPTANAL

METHANE

METHYLENE CHLORIDE

METHYLPENTANE

PENTANE

TOLUENE

UNIDENTIFIED
COMPOUNDS

XYLENES (TOTAL)

LEL
%

Z5

n/a

n/a

?

X

5

14

X

U

1.2

X

•

1ST
July 88

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

2ND
Oct. 88

-

-

-

-

-

1,8201

-

10JN

-

0.61J

-

-

3RD
March 89

• •

• •

• *

• •

• •

*•

• •

• •

**

**

• •

• •

4TH
July 89

4JN

13J

29J

119J

4JN

--

8.6

~

10JN

12

10J

3.2

Notes:

LEL = Lower Explosive Limit, in percent
All units are in ppbv, except LEL in percent
** = Due to discrepancy in laboratory quality assurance procedures, all of ihc third quaner air sampling dau was determined

to be invalid by EPA ESD
-- = Not Detected
J = Estimated Value
N - Presumptive evidence of presence of material
? = unknown (NIOSH)
n/a - LEL not applicable (NIOSH)
ND « No dau available
x - Not found
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Section B - Photographs



Photo 1: Newly installed locked steel barrier across Lees Lane
approximately 50 yards west of Howard Avenue. Lookinq
West. y

Photo 2: Permanent steel barrier across Lees Lane. Locked gate
on south side of road and locked cable on north side of
road blocking access to track on top of flood wall.
Looking west.



Photo 3: MW-4 on top of capped area with missing lock. Large
caliber bullet hole in outer casing and one side of
riser pipe. Stainless steel inner cap missing from riser
pipe. Several other bullet holes in guard posts. Looking
west.

Photo 4: Looking south along lower part of north end of rip-rap
slope. Trash, woody plants, and soil cover on river
bank.



Photo 5: Looking south toward north end of capped area, showing
edge of rip-rap and woody plants 5-6 feet tall.

Photo 6: Survey point A-2 at north end of rip-rap.



Photo 7: Looking south on rip-rap from survey point B-l

Photo 8: Looking south on rip-rap from survey point B-2. Note
line of driftwood at the high water mark in center of
photo, about 40 feet above present river level.



Photo 9: Looking south from survey point B-3 at lower edge of
rip-rap approximately 50 feet west of B-3. Note debris
and woody plants.

Photo 10: Upper edge of rip-rap. Looking south.



Photo 11: Top of capped area looking south along access road,
Note sunken and broken pavement.

Photo 12: MW-5 looking northwest.



Photo 13: MW-5 close-up, looking northwest.

Photo 14: MW-A looking west, close-up.



Photo 15: MW-A looking northeast, close-up. Concrete pad cracked.
Locked. Behind store.

Photo 16: MW-B at 6406 Kenmore
Looking southwest.

Ave. Good condition. Locked



Photo 17: G-5. 2 gas monitor wells in fenced enclosure. Fence not
locked. Wells locked. Wire fencing also covers top of
enclosure. Looking west.

Photo 18: G-5 enclosure. Looking south.



Photo 19: G-4. 2 gas monitor wells, both locked. Concrete pad OK,
Parts of guard rail missing. Looking west.

Photo 20: Looking south along line of gas collection system,
Operating blower house on right.



Photo 21: Looking southeast from Putman Road toward drums covered
with plastic sheet.

Photo 22: 2 drums covered with plastic sheet, looking east.



Photo 23: 1 drum covered with plastic sheet, looking east. Note
holes and stains on end of drum. Strong organic odor in
this area.

Photo 24: Drum area, looking northeast, up shallow ravine toward
Putman Road. Area of approximately 10 x 20 feet covered
with plastic sheet in bottom of ravine.This area is
about 100 feet south of Putman Road and 200 feet east
of the flood wall.



Photo 25: GW-1. 2 gas monitor wells, both locked. (Master lock
2106) . Wells have been shot at with shotgun pellets and
small caliber bullets. Paint chipped, but no bullet
holes. 4 posts OK. Guard rail around post loose at
northeast corner and broken on one side. Looking
northeast.

w'kViF £k

* '

Photo 26: Permanent steel road barrier across Putman Road. Looking
south.



Photo 27: Old Putman Road Gate. No fence. Gate down. Odor from
drums noticeable in this area 50-100 yards downwind to
northeast of drums. Looking west.

Photo 28: Looking north from gravel road on top of flood wall.
Wooded area and mowed grass.



Photo 29: Dark brown brushy area in center of photo covers south
end of gas collecting system. Looking north from gravel
road on top of flood wall.

Photo 30: GW-2. 2 gas monitor wells, both locked. Good condition.
Looking southwest.



Photo 31: Gas recovery well cluster W-13. Looking southwest.
Typical installation.

Photo 32: Looking north along line of gas recovery system toward
blower house. Note broken and missing signs. Embankment
on right is west side of flood wall.



Photo 33: G-3. 2 gas monitor wells, both locked. Concrete pads
OK. Some paint chipped by shotgun pellets. Private fence
east of wells in poor condition. Flood wall embankment
on right (west). Looking south.

Photo 34: Vandalized (dug up)
recovery well. Looking

concrete
north.

collar on MW-18 gas



Photo 35: Looking north along river bank near south end of rip-
rap. Note gaps in rip-rap and woody growth. River silt
is wet, mud-cracked, and slippery.

Photo 36: Mud/silt slump deposit approximately 10 feet above river
level. Looking north.



Photo 37: Slight depression in rip-rap above slump deposit in
photo #36. Maximum depth about one foot, maximum width
about ten feet. Extends approximately 40 feet up slope.
Looking east.

Photo 38: Shale-lined drain across top of cap. Depression in rip-
rap at west (low) end extends about 10-15 feet out and
follows contour of drain. Looking east.



Photo 39: Rip-rap drain at north end of cap showing plant growth.
No erosion on north end of cap. Small ditch with
standing water down slope from rip-rap drain. Looking
east.

Photo 40: Tension crack about 25 feet long, 6-8 inches wide, and
1-2 feet deep. Located approximately 50 feet east of
access road near settled hole in road and opposite
marker #2 (railroad rail). Several old waves in asphalt
road surface trend east-west. Crack trends north-south.
Looking north.



Photo 41: Looking north along access road. Shows area
pit (slump) in road and wet area east of road.

of crack,

Photo 42: Minor erosion or seep (muddy spot with no grass) at top
of cap just above rip-rap and opposite marker #2.
Looking east.



Photo 43: G-4. 2 gas monitor wells,
southeast. See also photo 19.

both locked. Looking


